ARCHIVES OF DISEASE IN CHILDHOOI)
continuous character. At just what age this may occur it is difficult to say. The murmur may be systolic in time but more often it is continuous, being best heard in systole, when it is reinforced, and waning in diastole. This continuous murmur, which was first described by Gibson6, is absolutely pathognomonic, and has been variously described as continuous, churning, humming, rolling thunder, machinery, tunnel-like or sawing. It is usually best heard in the second left intercostal space close to the sternum: occasionally better over the third left interspace. The murmur increases on inspiration and sometimes the continuous element of the murmur is best appreciated with the subject erect. The systolic element-may be heard at the apex, towards the left axilla, along the left border of the sternum, and under the clavicle. At times it may be heard in the left carotid, and not infrequently in the left mid-and infra-scapular region. In the latter situation it has been attributed to a narrowing of the aorta at the site of the ductus. A diastolic bruit may be present and heard along the left border of the sternum. This has been attributed by Laubry and Pezzi2 to dilatation of the pulmonary artery, or it may be due to aortic incompetence. The possibility that aortic reflux, if present, may be the result of infection of the aortic valves should not be forgotten. In cases where the communication is large there is lively arterial pulsation in the neck accompanied by a low diastolic pressure and this may lead to further confusion with aortic regurgitation. The pulmonary second sound is accentuated or reduplicated. This sign may be easily overlooked unless it is sought for below the site of maximum intensity of the murmur. Although this sign has a certain value in the differential diagnosis it must be interpreted with caution, as an accentuated pulmonary second sound is a common finding in children. Accompanying the murmur may be a thrill which is systolic, continuous or diastolic in time, and may be diffuse, or localized to the base, with maximum intensity in the second left interspace, or at a site corresponding with the maximum intensity of the bruit. In Abbott's 84 collected cases it was present in 23; in 9 continuous, in 11 systolic and in 3 diastolic. A systolic thrill would appear to be more frequent than a continuous thrill. Its absence has been interpreted as indicating that the communication is large.
Dilatation of the pulmonary artery is almost invariably present, because the flow of blood is from the aorta into the pulmonary artery, although under certain conditions the flow may be in an opposite direction (Holman8). It is shown by Gerhardt's dullness, a ribbon-like area of dullness in the second and third left spaces close to the sternum. This is not always clinically appreciable in children, but can almost always be detected in adults. Confirmation may be obtained by the use of the X-rays, when the cardiac silhouette characteristic of the lesion may be discovered. Gerhardt in addition described visible systolic pulsation in the second left space, but this sign cannot always be elicited despite the presence of dullness.
Certain arterial phenomena have been recorded. There is no change in the systolic pressure but the diastolic pressure may be lowered, giving rise to an arterial dance, and confusion with aortic incompetence. The pulses PATENT DLJCTIVS ARTERIOSUS may be unequal, the left being smaller than the right and delayed in comparison with the right. A difference in amplitude between the femoral and radial pulses has been emphasized by Laubry7, and when this is present it is significative of some slight stenosis of the aorta, perhaps insufficient to cause a dorsal systolic bruit. These arterial changes are best detected by polygraphic methods, and when present they are striking.
The pulsus paradoxus, said to occur in this condition (F. Franck), is inconstant and not a striking feature in most recorded cases. The blood pressure may be lower in the left arm than in the right. Paralysis of the left vocal cord due to pressure on the recurrent nerve is a rare, but valuable sign.
Radiological examination.-This is always of the greatest importance in assisting the diagnosis and in confirmation of clinical findings. The heart should be observed with rays as nearly parallel as possible, and the right oblique view should be used in addition to a frontal examination. Sometimes there is apparently no change in the cardiac silhouette in the frontal position in children, but in the right oblique position dilatation of the pulmonary artery can be seen. Sometimes on the screen the appearances, despite obvious physical signs, are normal. More often there is alteration in the pulmonary arc of the left cardiac border, the middle arc being prominent, rounded, and bulging, and in some cases almost hemispherical. This is even better seen in the oblique view, and corresponds to the dilatation of the trunk of the pulmonary artery which is a common but not essential accompaniment of a patent ductus arteriosus. In cases where the pulmonary arc is enlarged there is also enlargement of the right cavities of the heart. This prominence of the pulmonary arc has been called the X-ray cap of Zinn. There is rarely any increase in the left side of the heart unless there is some added complication such as co-arctation of the aorta or aortic reflux. 4 . Radiological evidence of dilatation of the pulmonary artery. 5 . Comparative absence of symptoms.
The association of any three of the above in a patient we consider to be sufficient for diagnosis. The presenice of a machinery murmur is of itself sufficient for diagnosis.
Authors' series of cases. The 20 cases outlined and analyzed below (see Appendix) have for the most part occurred either in school children or in hospital practice. In the examination of these cases our routine has been to measure height and weight, proceed to the clinical examination, and then subsequently examine them radiologically with a standard seven-foot technique. Certain of the patients, if not too young, have been investigated with the polygraph, and a few with the electrocardiograph.
Of the 20 cases in this series 7 are males and 13 are females. The youngest is 5 and the oldest 21.
As regards the mode of the initial discovery of a cardiac lesion, 15 of the patients learnt of its existence at the routine school examination, and 5 had the lesion discovered during the course of some infectious disease such as measles (2), pneumonia (l), or influenza (2) . Three of the patients have known of the existence of their lesion for 9 years or longer.
Physical development.-As regards physical developmcnt the patients were compared with average tables of school children of corresponding age. Contrary to expectation 6 were of average development, 9 were definitely above the average, and only 5 were under average. The slender gracile build was conspicuously absent. One only appeared definitely anaemic.
Symptoms.-Fifteen of the cases were completely free of symptoms and devoid of all complaints at the time of examination. Two of the patients complained of pain round the heart, one a child aged 12, and the other a male aged 21. In the latter case the pain was substernal, radiated to the left shoulder, scapula, and down the inner side of the left arm. It was provoked by exertion and disappeared with rest. When the pain subsided a sensation of warmth supervened in the areas in which pain had been felt. There was no electrocardiographic abnormality. Another patient aged 12 complained of vague chest pains. In 2 cases a neurosis was present and this had been fostered by an incorrect diagnosis in the first instance and by parental anxiety and complete restriction of all physical activity. Tachycardia on slight exertion was present in 1 case. Signs of infective endocarditis were present in 1 case. Dyspnoea and palpitation on exertion were complained of in the 2 elder patients. Transient cyanosis occurred with infection in 3 cases. In 1 case, two fits in which the child had been blue, had preceded the discovery of the lesion by 2 years, and in yet another, fits had occurred in earliest infancy. If one fact emerges from the study of these cases it is the relative absence of symptoms.
Physical signs.-In no case was the heart greatly enlarged on clinical examination, nor was dullness detected to the right of the sternum. Gerhardt's ribbon dullness was found to be present in 7 patients, the youngest being a female of In 16 of our 20 cases the pulmonary arc was prominent in the frontal position and a machinery bruit was associated with 10 of these. A machinery bruit was present without notable prominence of the pulmonary -arc in 1 case. In the remaining cases the diagnosis rested on purely clinical grounds.
In Differential diagnosis.-A patent ductus arteriosus has to be diagnosed from other congenital defects, from conditions in which a haemic or functional murmur is present, and from rheumatic heart disease.
In the presence of a continuous murmur, localized in the second left space, there should be no difficulty as this bruit is pathognomonic. In those cases in which a harsh systolic bruit is maximum in the second left space with absence of cyanosis and clubbing, the presence of a well-heard or accentuated or reduplicated pulmonary second sound will serve to differentiate the condition from pulmonary stenosis, for in this latter condition the pulmonary second sound is weakened or absent, although an accentuated second sound has been recorded in pulmonary stenosis by Eakin"1.
In cases in which there is an inter-ventricular septal defect, the murmur is generally loudest in the third and fourth left spaces close to the sternum, and is heard with diminishing intensity towards the apex and left clavicle.
In general it may be said that the bruit in congenital heart disease is remarkably constant in localization and in character. Some of the children have been observed over years without any marked alteration in the clinical signs.
Heemic bruits are as a rule blowing in character and are susceptible to change in the position of the subject, and vary with the phase of respiration.
Differentiation from rheumatic heart disease rarely presents any great difficulty. The bruits of rheumatic valvular disease have a different localization, and are associated with modifications in the cardiac sounds, and frequently with enlargement of the heart.
The history of the case is often of the utmost value in diagnosis. A history of rheumatic infection may be given. Of great importance in a difficult case is the history of the discoverv of a cardiac lesion. If there has been knowledge of a cardiac lesion since early infancy or since below the age of 5, it is strong evidence in favour of a congenital abnormality, as the incidence of rheuimatic heart disease is mainly after 5 years of age.
Contrary to the opinion expressed by Perry: we have found the X-rays of considerable value in diagnosis. The radiological features of a patent ductus arteriosus are sufficiently definite to be of value in the differentiation from other congenital conditions. Evidence may not always be striking in very young children but it is frequently so in older subjects. It is particularly useful in the confirmation of such a sign as Gerhardt's dullness. Other heart conditions in children, such as pulmonary stenosis, and particularly the tetralogy of Fallot, have rather characteristic pictures which are helpful in differential diagnosis. Mitral stenosis can be readily recognized in the oblique position with barium in the cesophagus. (Fig. 4 ).-Female, aged 12. Average size and no complaints. Lesion found at recent school examination and was apparently not detected at the school entrance examination. Machinery murmur present in the second left space without accompanying thrill. Pulmonary second sound accentuated and Gerhardt's dullness present. X-ray examination positive.
Case 8.-Female, aged 12. Rather undersized, and complains of precordial pain under any circumstances. Systolic bruit maximum in the second left space, and heard faintly at the apex. Pulmonary second sound accentuated. Pain has only been complained of since the detection of the lesion, two years ago, in an apparently healthy child at the routine school examination. Radiological examination typical picture of patent ductus.
Case 9.-Female, aged 6, of average size and no symptoms. Lesion was found at the routine school examination. Systolic bruit maximum in the second left
